%e report measurements of the nuclear magnetic susceptibility of the monolayer two-dimensional solid formed by He adsorbed on graphite plated with two atomic layers of HD. A low-density solid is observed, consistent with a E7x J7 registered structure, which exhibits large antiferromagnetic exchange. A distinct cusp in the susceptibility is observed near 1 mK, suggestive of a magnetic phase transition. The evolution of this and other features with surface density is discussed. 
. The ferromagnetic anomaly is a rather sharp function of the second layer density [2, 3] . According to [3] the peak occurs when the relative densities of the second and first layers is p2/pt = 3, suggesting a registered structure stabilized by the periodic potential due to the first layer atoms.
However, the main purpose of this Letter is to provide new experimental information on 2D He as a model an tiferromagnet It has been .shown for He films on graphite that prior to the formation of a third layer the second layer solidifies [4] into a structure with antiferromagnetic exchange [3, 5] . This solid is first completely established at a second layer surface density of 0.064 A for pure He films. It has been proposed [6] that this corresponds to a J7x J7 structure in registry with the first layer triangular lattice. The ratio of the surface densities of the first and second layers for this structure is 7, consistent with experiment, and 4 of the spins form a kagome net.
This structure was invoked in part to explain the heat capacity, c, data [4] , which peak near 2.5 mK with c~T ' above the peak and behavior consistent with c tx: T just below the peak [7] . [14] . This suggests that in all these cases the second helium layer first solidifies into the same structure, possibly the E7XE7 structure -(a)~~0~~~4
proposed by Elser [6l.
But perhaps the most interesting feature observed in the present measurements at this coverage is the cusplike maximum in susceptibility near 1 mK. This is strongly suggestive of a magnetic phase transition. This occurs at T((0, indicative of a strongly frustrated system such as the kagome net. It is of interest to compare this behavior with that of SrCrsGa40I9, which has been discussed as a quasi-2D magnet and for which the S= 2 Cr + ions form a kagome lattice. In that case [15] the Curie-Weiss law is followed to T/8 -0.3 (8=515 K), i.e. , to tempera- Fig. 3 .
For reference we also show earlier data for He on He plated graphite [3] ; the two sets of data appear to join reasonably smoothly [16] . shape from the cusplike feature seen at 0.052 A . The "1 mK peak" is now asymmetric, with almost a discontinuity in susceptibility on the low temperature side. There is also perhaps a broad feature between 2 and 3 mK. At 0.062 A the 1 mK peak is stronger and narrower, here too the susceptibility decreases sharply on the low temperature side. The remarkable observation at this density, seen in Fig. 1 , is that there are three quite sharp and distinct peaks in susceptibility at 1.0, 2.2, and 3.9 mK [17] .
We note that this last surface density is near to 3 of that of the second layer of the HD preplating and is a natural candidate for a registered structure. The simplest of these is the J3XJ3R30' honeycomb structure for [18] . The main suggestion we wish to make here is that the 7 and structures appear to be in some sense generic for adsorbed helium systems explored to date.
In addition to the peaks discussed so far the data show further features revealed when we plot in Fig. 2 for this system to distinguish between coverages for which the solid has a uniform structure and otherwise. As we have seen the coverage at which the film first solidifies is consistent with a W7&& J7 structure; here 4 of the atoms form a kagome net. The kagome lattice is a highly frustrated system; here phase transitions from paramagnetic to chiral spin liquid followed by spin liquid to spin Peierls have been suggested [21] . Finite N calculations [22, 23] suggest that spin Peierls order could be rather weak.
Other forms of order such as spin nematic are also possible. In this case the role of the 4 
